Objective. It has been a little more than a year ago since the prophylactic vaccine against human papillomavirus (HPV) was released in Malaysia. Little is known about parental knowledge and acceptability of the vaccine. The objective of this study is to assess the mother's knowledge and attitudes toward HPV vaccination. The results are aimed to provide insights into the provision of appropriate educational and promotional program for effective immunization uptake.
Among factors associated to acceptability of the hypothetical vaccine were knowledge and concern about the disease [2Y4] , positive beliefs about vaccines [5] , desire to protect their children [3] , physician recommendation [6] , and previous experience with infections [7] . Reported barriers to vaccination were perception that their children were at low risk for infection [3, 8] , lack of knowledge [2Y4], age of vaccination [3, 8, 9] , cost [10] , low perceived vaccine safety and efficacy [4, 5] , and perceived promotion of adolescent sexual activities [5, 6, 9] .
In November 2006, Malaysia has given regulatory approval to this prophylactic vaccine against HPV. It has been a little more than a year ago since the vaccine was released in Malaysia. Little is known about parental knowledge and acceptability of the vaccine among our ethnically mixed community. Therefore, the objective of this study is to assess the mother's knowledge and attitudes toward HPV vaccination. Understanding the mother's knowledge and attitudes toward HPV vaccination is essential to enable provision of appropriate educational and promotional program for effective immunization uptake.
METHODS
A qualitative approach using focus group discussion was adapted in this study to gain in-depth views on HPV vaccination. The study protocol was reviewed and approved by the Medical Ethics Committee, University Malaya Medical Center, Kuala Lumpur, Malaysia. All participants were informed about the objective of the study. Written consent was obtained, and participants were compensated for their time.
Purposive sampling was adopted for recruitment of participants. Some were recruited through recommendations made by participants. To allow for possible differences, the research design segmented groups by ethnicity (Malay, Chinese, Indian), socioeconomic status (professional, nonprofessional occupation), and geography location (rural, urban). Focus groups were conducted at sites that were convenient for the participants in recognition of the difficulty of recruiting them especially from the rural areas. Individuals were considered for participation if they were mothers and with children of eligible age to receive HPV vaccination (9Y26 years).
Before each group discussion, a brief questionnaire was administered by participants to gather information regarding demographic backgrounds (age, ethnicity, education level, household income, and occupation). The semistructure focus group moderator's guide corresponding to the research questions was used in the discussions. The guide was adapted from previous studies [3Y9] and was modified to suit local context. Before the first focus group, the guide was pilot tested to ensure that the wording is understandable and that the questions elicit the information sought. After the pilot test, detected wording issues and ambiguities were addressed, further minor amendments were made, and final revision remains the same for all the focus groups. The group discussion began with the assessment of awareness and knowledge of sexually transmitted diseases (STDs), HPV, and cervical cancer. Subsequently, the moderator read a brief excerpt about HPV and its link to cervical cancer and the availability of the new HPV vaccination before proceeding to discuss about perception and acceptability of the preventive vaccine. The following was the excerpt that was read out across all the focus groups:
Group discussions were conducted in English, Bahasa Malaysia (Malaysian national language), or the respondents' native language (Cantonese and Mandarin).
HPV, the abbreviation for human papillomavirus is the leading cause of cervical cancer in women. It also can cause genital warts, penile and anal cancer. HPV is sexually transmitted and most sexually active women will be infected with HPV at some time in their lives. Persistent infection can cause changes in the cells of the cervix and lead to cancer. HPV vaccine is now available. Studies to date found that the vaccine is safe with no serious side effect. The duration of protection is at least 5 years and studies are ongoing.
The cost of the vaccine is approximately RM1,350 (US $380) for 3 doses.
" "
Discussions were conducted approximately one-and-ahalf hours and were audiotaped and transcribed into English. Notes taken by the moderator and the note taker were supplemented with the audiotapes to glean details from the discussion. All the focus groups were moderated by a sole researcher. Consistent with grounded theory methods, data collection was continued until data saturation was reached or no new information was uncovered. QRS NVivo qualitative software (QRS International Pty Ltd, Doncaster, Victoria, Australia) was use for data analyses. Transcripts were analyzed using grounded theory approach where open-, axial-, and selective-coding procedures were adapted. The process of analyses first involved open coding, where data were specific themes or categories were identified. When specific themes were identified, more specific axial coding was used to develop axial codes from the core categories. Subsequently, selective coding was used to integrate the core categories with other categories. The fact that the coding was performed by a single coder, consistency of coding was assessed by intraobserver reliability where the coder coded the same data at various points in time and the agreement percentage was calculated. In this study, the intrarater agreement was in the 90th percentile range.
RESULTS
Focus group discussions were conducted between October and November 2007. Data saturation was reached after the sixth focus group was conducted. Additional 2 discussions were further carried out to assure that no new data were identified. Thus, the study comprised 8 focus group discussions, each group consisted of 5 to 9 multiethnic Malaysian mothers (total 47 participants). The participants were drawn from local representative samples of the general public. The demographic distribution of the study sample is shown on Table 1 . The participants' demographic information did not differ much from the average Malaysian mothers.
When the participants were brought into discussion about knowledge of types of STDs, participants in most of the groups identified HIV/AIDS, syphilis, hepatitis B, genital herpes, and gonorrhea rather quickly in response to the question. No mention was made on genital warts, but when probed, near half noted that they have never heard of genital warts. Across the groups, HPV was not brought up during discussion on STDs or genitals warts, reflecting low HPV awareness among the respondents. The majority never heard of cervical infection with HPV and expressed deep concern when they were informed about its high susceptibility and link to cervical cancer. Many were disappointed that the government or the media have not made more effort to educate the public about HPV and the need for preventive measures. Only 5 respondents across the groups have heard of HPV. They cited learning about HPV from friends and read about it recently in the newspaper health column and magazine articles that introduced the new HPV vaccine.
The link between HPV and cervical abnormalities was poorly understood even among those who have heard of HPV. Several respondents correctly related the infection to sexual behaviors such as having multiple sexual partners or indulge in free sex. Nevertheless, some misperceived that women might obtain an infection from poor feminine hygiene, abortion, or commencing in sexual relations at a young age. As 1 respondent noted, BIf the person wash away baby (abortion), don't want baby, and it is not properly cleanse there I it causes infection.[ After a short briefing about the prevalence of HPV infection and its link to cervical cancer, most the respondents expressed shock and concern about the fact. They were dismayed that the danger of HPV infection was not publicized. One urban respondent commented BWhy haven't we heard of HPV? Why we never hear about it from the doctors, or television I never even talked about HPV and its link to cervical cancer?[ Only 5 of 47 participants (11%) had heard of the new HPV vaccination. They reported learning about HPV from the recent press materials (newspapers and women magazines) and friends. Those who were aware of the vaccine availability merely refer to the vaccine as the Bcervical cancer vaccine[ that is used to prevent cervical cancer rather than an BHPV vaccine[ for prevention of HPV infection. Across all the groups, respondents that were aware of the availability of HPV vaccine were all urban residence. As stated by 1 respondent, BSince the vaccine is available, I wonder why I have not heard of it. I have been to hospitals, but never been informed doctors or by my gynecologist! There aren't any information leaflets or posters.[ Generally, the groups felt that the new HPV vaccine has been given little publicity.
Views on vaccination were mixed when the respondents were questioned about the acceptability of the preventive HPV vaccine. The majority were in favor of their daughter receiving the vaccine despite the poor understanding of HPV infection and its link to cervical cancer. Most of them wanted to do the best that they could to protect their daughter. BPrevention is better than cure, as a mother as much as possible we want the best for our daughter,[ a respondent noted. Some accepting respondents reasoned that vaccinating their child would protect them from unforeseen circumstances such as rape. As noted by a respondent, BNot only they can get the disease from their sexual partner or husband, but they can be raped. It is common these days, for both young girls and even boys. [ Respondents were informed that the HPV vaccine only protect against certain HPV types and that the immunity is known to last for at least 5 years, with ongoing research on its duration. Despite these efficacious limitations of the vaccine, some respondents still favor vaccinating their daughters. As stated by a respondent, BYou won't understand a mother's feeling. No matter it is only effective for 5 years or 10 years, it is still better than none. We just hope that it is effective as long as possible, because this is also a new vaccine. But as a mother, I will give this vaccine to my daughter simply because she is my child, so that she is protected from the disease. Better than nothing. It is that simple. [ Respondents of lower educational attainment and rural locality were generally more favorable to vaccination without much questions or concerns. They indicated high level of trust in health care recommendations and agreed to give the vaccine to their daughters without much queries. A respondent stated, BAnything good for my daughter I give. If the doctor recommend, I will give. So far all recommended vaccine hepatitis, rubella I all I gave her.[ In contrast, higher educated respondents were more skeptical in accepting the vaccine. They noted that they needed more information about the vaccine before they could have a view, especially information regarding its safety, efficacy, and possible side effects.
Respondents rated vaccine safety and efficacy as most important factors influencing their decision to vaccination. There were controversies over whether the vaccine has been researched enough to know its longterm safety and efficacy. The following testimonies indicated respondents' immense concern with regard to safety and efficacy of the vaccine, Since the vaccine is new, we want to know how well it has been tested, is it really effective? Since it is recommended to girls at such a young age, is it really safe? How many people have taken this vaccine in our country?
I will wait and see those that have used the vaccine, whether successful or not. My concern is the long-term side effect in fertility. Will the vaccine have long-term side effects on fertility?
In the context of discussing the vaccine safety and efficacy, there was a concern of vaccinating their children at the recommended age of 11 to 12 years old. Many viewed that their children were not likely to be sexually active at the recommended age and therefore will not immediately benefit from the vaccination at present moment. Instead, many felt that considering its unsure duration of protection, it is most ideal to hold immunization and to vaccinate girls at their late adolescence, at the age between 16 and 18 years old, or just before they start college. BWe think the best time to give is not at their 10 years old, if by 15 years old the vaccine already not effective, wasted. I rather wait until my daughter a little older[ as noted by a respondents. When explained about the importance of vaccinating girls before the initiation of sexual activity and that delayed vaccination may increase the likelihood that they have already been infected, some respondents denied that their preadolescent could be at risk for infection. As cited by a respondent, BIt depends on upbringing of the children, they are still staying in the house we can control them now, we watch over them. Unless they go to college, we cannot control what they do.[ The less educated Muslim mothers would prefer to hold immunization as they believed that they have imparted proper moral and religious education to their children about the consequence of premarital sex, BMy teenager daughters have good religious and moral values. They don't need now, give them around the age of marriage, to protect possible infection from her husband.[ Some respondents indicated that they will decide on the vaccination in view of their daughter's personality or moral principles. They were more likely to vaccine their children at early age if their daughters show signs of high-risk sexual behavior, otherwise they preferred to hold immunization.
Respondents of varying ethnicity and educational level have strong disagreement when asked about their view of the right of children to access the vaccine without parental consent. The groups felt that if children were to be given the rights to vaccination without parental consent, parents must at least be informed about it. This was illustrated by the comment, BIt is human rights if they want to seek protection from the disease. We can grant them their rights, but as their parents, we should to be informed when they are taking the vaccine. They can get the vaccine if they want, but parents must know.[ Their greatest concern was permitting vaccination without parental consent would be misinterpreted by their children as an approval for early sexual activity. Surprisingly, the stigma of being vaccinated for an STD was not a big hurdle for the respondents in this study. When probed whether they were concerned of vaccinating a child with an STD vaccine, Muslim respondents were more uneasy about this issue. Several Muslim respondents feared that the vaccine will encourage children to engage in sexual activity sooner than they would otherwise. Only a minority expressed concern that giving an STD vaccine would be perceived by society that their daughter is more incline to promiscuous behaviors. There were several respondents which viewed that vaccination would give them a false sense of protection, leading them to decrease safe sex practices. A respondent stated, BSomehow, after I won't give to my daughter immediately, maybe will take some time, the vaccine is still too new to know any side effects. I might want to wait a few years more. I will give, but before I give, I will find out all these things. The side effects.I I have to really make sure first before giving to my daughter.
You don't know how long the vaccine can last, may not be life-long, like last time measles is said to be life-long, but after some time, it also proven not life-long.
Does it mean that after vaccination, it will 100% prevent cervical cancer? If proven, no problem, I will give.
vaccinated, they will think they are protected, they won't care much. Just like condom, once they have access to condom, they will think they are protected I and so is the vaccine. Really couldn't say, we cannot control them.[ Some disagreed with the notion of perceived protection after vaccination. For example, BGiving them this vaccine only protect them from one kind of disease, there are many other sexually transmitted diseases, doesn't mean they are free of contracting other diseases such as HIV.[ Nevertheless, Chinese respondents have more liberal views on teenage premarital sex. They viewed premarital sex as very prevalent at the present time and often beyond parents' control or knowledge. They were also more in favor of accepting the vaccine for their 11-to 12-year-old children.
There was a dispute about the appropriateness of vaccinating their children without telling them it is an STD vaccine. Some felt that children are typically very inquisitive and they deserve information and explanation about the vaccination before they administer the vaccine, whereas others felt that not informing the child about the vaccine would protect them better. Their main concern was giving girls the vaccine may have potential harm as those who received the vaccine will be less worried about the risks of sexual activity and therefore be more promiscuous.
Ethnically diverse, low-income respondents noted that the current price is too expensive for them. For respondents who have more than 2 children in particular, cost was an important determinant for vaccination. Many hoped that the vaccination could be at least partially subsidized by the government. If it was not subsidized, they felt that would also imply that perhaps it could mean that the vaccine is not really essential for the public. Surprisingly, cost seemed not to be an issue for several low-income respondents as illustrated in the comment, BThe cost is expensive, but if effective, one thousand plus to prevent a disease is worth, not ten thousands, we can still afford, but have to scarify. [ To overcome the high cost of the vaccine, some respondents suggested the establishment of a mandatory vaccination program that provides vaccine at little or no cost to ensure HPV vaccine uptake of the disadvantage populations. Those in favor of the mandates cited that mandatory vaccination could ease the burden of those with many children and would also alleviate the promiscuity stigma associated with receiving the vaccine. Nevertheless, coerced vaccination received strong disagreement from some respondents who believed that they should be given a choice whether to vaccinate their daughters based on philosophical, religious, or medical reasons. They feared that mandatory vaccination could also imply approval for early sexual activities. Some feared that this will give the impression of poor parenting or moral disintegration in the community.
Whether the vaccine was halal or permissible for a Muslim to consume seemed to be an influential consideration for all the Muslim respondents in this study. Most of the Muslim respondents were concerned that because it is a western product and related to a sexually transmitted disease, the vaccine may contain alcohol or may be made from nonhalal sources. Many stressed that they would refuse the vaccine if it was nonhalal. BIf nonhalal (kosher), I won't give to my daughter, halal is important to us Muslim. We want to know the ingredient, it is halal? If darurat (in situations of exigency) ok, but this vaccine is for prevention only, not treatment. [ Respondents were asked for their opinion about vaccinating boys on the assumption that the vaccine is also recommended for boys. Most the women were strongly in favor of boys receiving the vaccine and cited that it would be just as important to vaccinate boys. Nevertheless, a subset of respondents noted that given the high cost of administering the vaccine, they would give priority to the girls, BIt is already very expensive to vaccinate my girls, if the price is not going down, I will only give to my girls. Unless if free, vaccinate boys is good too, can reduce transmission to future daughter-in-law[ When asked to visualize how they would feel on receiving a recommendation from physicians to vaccinate their daughter, respondents presented mixed views. Those in favor of physician recommendation suggested that physicians have an important role in educating parents on the availability and the benefits of HPV vaccine. In contrast, those who were not in favor of physician recommendation raised concern about the sensitivity of recommending an STD vaccine to their child whom they perceived to be not at risk for HPV infection. Direct approach by physicians in the private health setting was also perceived as physician's desire to make money out of vaccination. This was illustrated by the comment, BIntroduce to patients is definitely not suitable. Say if your child has fever and the doctor introduce the vaccine, in this kind of situation what will you think? We are worrying about our sick child. This will make people think why this doctor does not pay attention to the child's illness, but in turn he looks as if wanting to earn money from us.[
CONCLUSIONS
It is important to keep in mind that the focus group discussions were undertaken about a little more than a year after the HPV vaccine was released in the country. Although the HPV vaccine has been available for about a year, the knowledge of both HPV infection and HPV vaccine remains sparse on across all groups, regardless of ethnicity, urban/rural location, or ethnicity. Clearly, the introduction of the vaccine is not in concordance with parental knowledge. The results of this study supported past studies which showed that knowledge of HPV was low among various groups in the general public [8, 9, 11Y13] . Similarly, this study also revealed low level of knowledge for cervical cancer and associated risk factors as reported in previous studies [11, 13Y15] . As with other studies [16, 17] , mothers perceived that the existing information dissemination and resources were inadequate and that there was a general desire for more information on HPV and its relation to cervical cancer. Therefore, the prime focus should be to enhance knowledge and awareness, particularly parents of vaccine-eligible girls, to enhance vaccine uptake.
On the whole, attitudes toward HPV vaccination were broadly positive despite low levels of knowledge. The result is consistent with previous studies, which indicated that most parents have strong desire to prevent their children from acquiring the infection overshadow the nature of infection [3, 7] . The primary concern, cited across all the groups, was the safety and the efficacy of the vaccine in consideration that the vaccine is recommended to children at a vulnerable young age. The safety of the vaccine cannot be known with certainty until a drug has been on the market for a while; thus, some parents would like to hold immunization until the vaccine is more established. Likewise, these factors have been found to be important determinants in other studies [7, 18] .
Although recognizing the advantage of safeguarding children from ill-informed or conservative parents who refuse consent for vaccination, some respondents in this study argued that vaccination without parental consent could be erroneously interpreted as approval for early sexual activities. Such diverse views from the respondents provide insights into the need for policy makers to consider and weigh any known or potential risks that individuals or populations may encounter if given the consent to vaccination without parental approval.
There were, however, a small number of parents who expressed a relatively strong antipathy toward an STD vaccine on moral grounds. To some parents, moral risks associated with vaccination may be perceived to outweigh its benefits. As in many other studies [3, 7, 10, 19] , parents have strong concerns in that administering the HPV vaccine would implicitly condone their children early sexual behaviors. In addition, there was a stigma that those who choose to vaccinate would be perceived as promiscuous by the society. Hence, society needs to change their perception that seeking preventive measures in sexual health care is unlikely to promote promiscuity or change sexual practices of adolescent [20] .
Contrary to these beliefs, to a subset of parents, the sexually transmitted nature of HPV did not pose a major obstacle to vaccine acceptance. Instead, perceived low risk of infection at current young age was the main reason for not accepting the vaccine. The majority perceived no urgency to vaccinate their preadolescent children and expressed desire to hold immunization. Previous studies showed similar findings, where parents were found to be more likely to support vaccination of older adolescent than between 8 and 12 years old [3, 4] . Previous study showed that a brief intervention can enhance acceptability [21] . Thus, parents should be made known that the delay of vaccination to an older age increases the risk that the children will contract HPV.
The vaccine is the most expensive of all recommended childhood vaccine. Even in the west, the cost of the vaccine was a barrier to HPV vaccination [7, 8, 21] . At the time of the focus group discussion (FGD), the cost of the 3-dose vaccine was approximately RM1,350 (USD380) (1 US dollar = 3.5 Malaysian Ringgit). With the average Malaysian household income of approximately RM3,686 per month [22], many respondents who have more than 2 children in particular found the vaccine beyond their affordability. There is no public source of funding for HPV vaccines at this time; hence, there is a need to establish a vaccine assistance program for low-income groups.
Mandatory HPV vaccination assured widespread uptake of the vaccine and ensures access to vaccination among the poor who otherwise might not afford the vaccine and who also tend to be at relatively high risk of infection [23] . In this study, mandatory vaccination attracted the attention of the lower socioeconomic groups. They were in favor of mandatory vaccination mainly to reduce financial burden. Nevertheless, advocating mandatory vaccination may be perceived as infringing on parental rights and is postulated to receive strong resistance from some religious conservatives as reported even in the western countries [24] . Being in the multiethnic eastern societies, mandatory HPV vaccination is expected to face even greater criticisms or challenges.
The vaccine is certified halal in Malaysia. Being a Muslim country with approximately 60% of the population practicing Islam, it is an utmost importance to emphasize that the vaccine is halal in vaccine recommendation so that it is accepted without fear or doubt among the Muslim nations in the country. The media play an important role to disseminate such information to address such ethnic and religious concerns.
Physician recommendation is likely to be the key factor of successful HPV vaccination programs [25] . The study, however, showed divided views with some perceived physicians' recommendations as powerful factors influencing their decision, whereas others viewed physicians' recommendations as inappropriate with regard to the sexual nature of the vaccine and an opportunity for physicians to generate income. Clearly, it is very important that health care providers should anticipate that parents will have varying degrees of discomfort and misperception associated to vaccine recommendation. Physicians should provide information in an individualized manner, tailoring recommendation approach according to the cultural background, education, religious affiliation, and role of religious beliefs [26] .
Limitations
The study has several limitations, suggesting that the results should be interpreted with some caution. First of all, the study is subject to the limitations of any qualitative inquiry. Small samples and convenience sampling may limit the generalizability of findings. Nevertheless, the sample was socioeconomically and ethnically diverse and had the advantage of including mothers of daughters in the age range within which the vaccine is recommended. Also, the study was conducted after the introduction of the vaccine in the market rather than asking about hypothetical vaccine scenarios as has been the case in previous studies conducted before the vaccine was licensed.
Nonetheless, this focus group study was not intended to be decisional but rather directional, providing insights into future research as well as educational and communication efforts aimed to optimize vaccine uptake. The data from this study, although preliminary, are broadly applicable. Qualitative methods allows the generation of themes and exploration of women's knowledge and perception of HPV vaccine. In addition, this study successfully identified new themes and some potentially important issues regarding public perception on the new HPV vaccination. In future research, it will be important to conduct a larger study to confirm these results and to fully understand determinants of support for and opposition to HPV vaccination.
